conventional computed tomography. 11, 12 As the dose of radiation with CBCT to the patient varies depending on the machine and the field of view size, some authors observed that it could be similar to the dose used for periapical radiographs. 13, 14 The use of CBCT in endodontics was described in two position statements published by the European Society of Endodontology and Special
Committee to Revise the Joint AAE/AAOMR Position Statement on use of CBCT in Endodontics. 15, 16 Both documents suggested that CBCT was useful to investigate the anatomy of the roots and root canal systems in the presence of complex anatomies when bi-dimensional radiography was not sufficient. [15] [16] [17] Other recent studies used CBCT to investigate the anatomy of maxillary and mandibular teeth. 18, 19 One used a .25 mm voxel size to investigate the anatomy of maxillary premolars, 19 and the other explored root canal anatomy of all teeth examined by CBCT with a .20 mm voxel size, concluding that significant heterogeneity could be found among various age groups. 18 The aim of the present CBCT study was to investigate the anatomical characteristics of mandibular first and second premolars, evaluating the number of roots and root canal system configurations.
| MATERIAL SANDME THODS
All of the participants provided informed consent to the execution of CBCT that was taken for a number of clinical scopes (oral and implant surgery). The patients were informed that data from the CBCT scans could be used for research purposes, and they were asked to provide their consent. All CBCT scans were taken and analyzed at a single private practice clinic in Piacenza, Italy. The scans were taken with Orthophos SL 3D (Dentsply Sirona, Wals bei Salzburg, Austria) set at 5000 ms, 7 mA, 85 kV at a resolution of .08 mm; the images were examined with the software of the CBCT machine.
The research was conducted in all phases following the principles of the Declaration of Helsinki and further modifications. 
| Eligibilitycriteria
The radiographic records were consecutively chosen and evaluated for inclusion. To be considered eligible for the investigation, the following inclusion criteria had to be met: (a) CBCT scan to focus on mandibular arches without signs of neoplasms, cysts, or any other lesions that could influence the identification of anatomical charac- In total, 112 CBCT full mandibular scans were considered in the present investigation.
| Outcomesanddataextraction
The primary outcome of the study was to identify the anatomy of the root canal system of mandibular first and second premolars, applying type VII, 1-2-1-2 configuration; and type VIII, 3-3 configuration. The secondary outcome was to evaluate the number of roots.
All evaluations were performed independently by two operators (MB and IP), and any disagreement was resolved by discussion. Both examiners have more than 5 years of experience in interpreting tridimensional radiographic images, and calibrated before the beginning of the study.
The patients' age and sex were extracted and recorded, as well as the eventual presence of a visible lateral root canal or apical ramification.
| Dataanalysis
The statistical analysis of data was performed by one operator (SC) using a dedicated software (IBM SPSS Statistics version 22; IBM, Armonk, NY, USA).
Descriptive statistics showed the means and standard deviations for continuous data and frequencies of any identified type of root canal system configuration and for number of roots. The linear regression method was used for each study variable (independent variable) in relation to any primary outcome (dependent variable).
The level of significance was set at P = 0.05.
| RE SULTS
In total, 97 scans with first mandibular premolars and 88 with second mandibular premolars were examined for the present study.
Demographic characteristics of the sample are presented in Table 1 .
All scans belonged to Caucasian Italian patients. Root canal configurations are showed in Table 2 . Five first premolars (5.2%) showed the presence of two distinct roots, as 92 had one root (94.8%). Three second premolars (3.4%) presented two distinct roots, and 85 had one root (96.6%). Among the first premolars, six clearly presented one lateral canal, and two showed a C-shape root canal configuration (Figures 1 and 2 ). Among the second premolars, one presented a lateral canal, departing at a distance of 3 mm from the apex.No significant correlation was found between root canal system configuration and sex and age.
| D ISCUSS I ON
In the present CBCT study, we found significant heterogeneity in root canal system anatomy of mandibular first premolars that showed more than one canal (in various configurations) in more than 20% of examined cases. However, mandibular second premolars showed one canal and one apex in more than 95% of cases. We also found that lateral canals could be present in first premolars in a greater proportion than second premolars.
Several limitations emerged from the study and have to be considered in the evaluation of the validity of the results. First, the sample was made up of only Caucasian patients born in Italy, thus limiting the possibility to generalize the results to other ethnic groups or populations; however, the strength of the study could be that, to our knowledge, no studies of this type have been previously carried out on an Italian population. Another limitation could be related to the relatively low number of observations, even though previously-published studies have used a similar sample size. [21] [22] [23] [24] Finally, the study was performed using CBCT scans taken during standard dental practice. Even In their review of the literature on the anatomy of mandibular first premolars, Cleghorn et al. 4 reported that the prevalence of anatomy of two roots ranged from 3.9 to 15% (the last in a very small sample of 20 teeth) at teeth level, 26, 27 and from 5.5 to 16.2%, respectively among African Americans and Caucasians. 9 In their study on 233 Taiwanese individuals, Wu et al. reported that 1% of the examined first premolars presented two roots. 28 Another study published on a Turkish population, published by Celikten et al., reported that a second root could be found in 3.6% of the 954 mandibular first premolars included in the investigation. 29 In their review of the With regard to mandibular second premolars, we found a second root in 3.4% of teeth, which is comparable to the scientific literature. 27, 32 However, as reported in two systematic reviews of the F I G U R E 1 Presence of lateral canal in a mandibular first premolar 
Abnormal root canal anatomy of one mandibular first premolar literature, in most studies the prevalence of a two-tooted mandibular second premolar with two roots was <1%. 3, 30 In the field of endodontics, the root canal system configuration interpretation should be considered fundamental for successful treatment. In the present study, we used the classification proposed by Vertucci, 10 which was widely adopted in a number of other studies.
Our results showed that a high proportion of mandibular first premolars presented as type I (1-1) 
| Conclusion
Despite the limitations of the present study, we found that: (a) the presence of two distinct root was a relatively rare finding among mandibular premolars of this particular cohort; (b) in most cases, mandibular premolars have one canal in one single root; and (c) mandibular first premolars could present two distinct apexes in more than 13% of cases, as mandibular second premolars present with a type IV configuration in <5% of cases.
Further studies should explore the role of CBCT in investigating teeth anatomy, and also evaluate the correlation between root length and root canal anatomy.
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